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PIONEER E LAUNCH SCHEDULE 
The N a t i o n a l  A e r o n a u t i c s  and Space A d m i n i s t r a t i o n  w i l l  
l a u n c h  t h e  l a s t  i n  t h e  c u r r e n t  se r ies  o f  i n t e r p l a n e t a r y  P i o n e e r  
s p a c e c r a f t ,  Pioneer-E,  from Cape Kennedy, F l a . ,  no e a r l i e r  t h a n  
August 27, 1969.  The l aunch  window i s  6:06 t o  6:15 p.m.  EDT. 
Upon s u c c e s s f u l  l aunch  i t  w i l l  become P i o n e e r  1 0 .  
The long- tank  Del ta  launch  v e h i c l e  w i l l  p l a c e  t h e  space-  
c ra f t  i n  a s o l a r  o r b i t  a l o n g  the  p a t h  of' E a r t h ' s  o r b i t .  The 
s p a c e c r a f t  w i l l  p a s s  i n s i d e  and o u t s i d e  E a r t h  I s  o r b i t ,  a l t e r n a t e l y  
s p e e d i n g  up and s l o w i n g  down r e l a t i v e  t o  Ea r th .  Th i s  un ique  o r b i t  
w i l l  keep P i o n e e r  w i t h i n  1 0  m i l l i o n  mi les  o f  E a r t h  d u r i n g  i t s  
s i x  months t o  two and one-ha l f  years  o p e r a t i o n a l  l i f e t i m e .  The 
s p a c e c r a f t  w i l l  c o n t i n u e  t o  t r a n s m i t  s c i e n t i f i c  data a t  a h i g h  
r a t e  t h r o u g h o u t  t h i s  p e r i o d ,  and p o s s i b l y  l o n g e r .  
A T e s t  and T r a i n i n g  S a t e l l i t e  (TETR-C) W i l l  be  l aunched  as 
a secondary  pay load  w i t h  P ionee r  E .  
-more- 8/12/69 
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Pioneer -E ' s  m i s s i o n  i s  t o  a c q u i r e  data  on plasma, e n e r g e t i c  
p a r t i c l e s ,  magnet ic  and e l e c t r i c  f i e l d s  r a d i a t i n g  outward from 
B 
t h e  Sun toward E a r t h .  These data  w i l l  b e  combined w i t h  t h o s e  from 
t h e  f o u r  p r e c e d i n g  P i o n e e r s  6 ,  7 ,  8 and 9 as wel l  as Mar ine r s  4 and 
5 ,  and seven  I n t e r p l a n e t a r y  E x p l o r e r s  ( I M P S )  t h r e e  o f  which are 
s t i l l  o p e r a t i n g .  A l l  these s p a c e c r a f t  are e x p e c t e d  t o  mon i to r  t h e  
h i g h  a c t i v i t y  p e r i o d  o f  t h e  11-year  s o l a r  c y c l e ,  which peaks t h i s  
year .  
The combined data w i l l  h e l p  s c i e n t i s t s  f u r t h e r  u n d e r s t a n d  
s o l a r  p r o c e s s e s ,  t he  i n t e r p l a n e t a r y  medium arid t h e  e f f e c t s  o f  
solar a c t i v i t y  on t h e  E a r t h .  
S o l a r  d i s t u r b a n c e  warnings  are s u p p l i e d  t o  t h e  Envi ronmenta l  
S c i e n c e  S e r v i c e s  A d m i n i s t r a t i o n ' s  Space D i s t u r b a n c e  F o r e c a s t  C e n t e r ,  
Bou lde r ,  Colo.  They are t h e n  i s s u e d  t o  abou t  1 , 0 0 0  p r imary  users .  
These i n c l u d e  t h e  Federal  Av ia t ion  Agency, commercial  a i r l i n e s ,  
power companies ,  communicatj ons  o r g a n i z a t i o n s  , and o r g a n i z a t i o n s  
d o i n g  e l e c t r o n i c  p r o s p e c t i n g ,  s u r v e y i n g  and n a v i g a t i o n .  
P i o n e e r  data ,  t a k e n  s i m u l t a n e o u s l y  a t  many p o i n t s ,  m i l l i o n s  
of '  mi les  apar t ,  around t h e  Sun, a r e  reduced  b y  computers  t o  produce 
so la r  weather  t ab l e s .  
-more - 
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- These " s o l a r  weather s t a t i o n s "  p r o v i d e  up t o  two weeks '  
warn ing  on t h e  e f f e c t s  o f  solar a c t i v i t y  on E a r t h .  Another  
p r a c t i c a l  a p p l i c a t i o n  of s o l a r  d a t a  i s  e x p e c t e d  t o  b e  an improved 
a b i l i t y  t o  p r e d i c t  o r  c o n t r o l  c e r t a i n  a s p e c t s  o f  o u r  t e r r e s t r i a l  
env i ronmen t .  U.S. weather s c i e n t i s t s  have  found s t a t i s t i c a l  
c o r r e l a t i o n s  between s o l a r  d i s t u r b a n c e s  and f requency  and I n t e n s i t y  
o f  Ea r th  s t o r m s .  Some s c i e n t i s t s  b e l i e v e  c l imate ,  e a r t h q u a k e  
. 
a c t i v i t y ,  even  l i f e  p a t t e r n  and growth ra te  are  d i r e c t l y  r e l a t ed  
t o  s o l a r  a c t i v i t y .  
P i o n e e r  s p a c e c r a f t  are now p r o v i d i n g  warnings  o f  communications 
b l a c k o u t s  and e l e c t r i c  power i n t e r r u p t i o n s .  Dur ing  t h e  Apollo 
l u n a r  l a n d i n g s ,  h o u r l y  r e p o r t s  on solar a c t i v i t y  were s e n t  t o  t h e  
Apollo Miss ion  C o n t r o l  C e n t e r ,  Houston, Texas.  The Apol lo  r e p o r t s  
were t o  gua rd  a g a i n s t  any unexpected a r r i v a l  o f  i n t e n s e  showers  
of solar p r o t o n s  which cou ld  b e  dangerous t o  a s t r o n a u t s  on t h e  Moon. 
Adequate s o l a r  f o r e c a s t i n g  i s  e s s e n t i a l  t o  t h e  s u c c e s s  o f  
many a e r o s p a c e  a c t i v i t i e s .  There are more t h a n  1500 o b j e c t s  i n  
o r b i t  a round  E a r t h  t o d a y ,  and w i t h  t h e  coming age o f  s u p e r s o n i c  
a i r c r a f t  f l y i n g  on t h e  f r i n g e s  o f  s p a c e ,  s o l a r  p r o t o n  warnings  
w i l l  b e  needed  f o r  p a s s e n g e r  s a f e t y .  
-more- 
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Geomagnetic s to rms  ( i n t e n s e  v a r i a t i o n s  i n  t h e  magni tude  
and d i r e c t i o n  o f  t h e  Ea r th ’ s  magnet ic  f l e l d )  and o t h e r  s p a c e  
- 
- d i s t u r b a n c e s  modify the o r b i t s  of s p a c e c r a f t ,  and charged  p a r t i c l e s  
deg rade  o r  damage s o l a r  c e l l s ,  i n s t r u m e n t s  and o t h e r  e l e c t r o n i c  
components used  i n  space  v e h i c l e s .  I n c r e a s e d  knowledge of s p a c e  
d i s t u r b a n c e s  can r e s u l t  i n  more e f f e c t i v e  p r o t e c t i o n  a g a i n s t  them. 
Geomagnetic s torms f o r  years  have  caused  t r o u b l e  f o r  e q u i p -  
ment such  as compasses and o t h e r  d e v i c e s  depending  on a s t a b l e  
magnet ic  f i e l d .  
Companies e x p l o r i n g  f o r  o i l  o r  m i n e r a l s  w i t h  a i r c r a f t  are 
f o r c e d  t o  suspend  o p e r a t i o n s  d u r i n g  a n  i n t e n s e  geomagnet ic  s t o r m .  
There  i s  e v i d e n c e  t h a t  o v e r l o a d s ,  opened c i r c u i t  b r e a k e r s  and  o t h e r  
d i s r u p t i o n s  t o  l a r g e  e l e c t r i c  power u t i l i t y  s y s t e m s ,  p a r t i c u l a r l y  
i n  n o r t h e r n  l a t i t u d e s ,  have been caused  by  sucn  s t o r m s .  T h i s  may 
become a n  i n c r e a s i n g  problem as u t i l i t y  o p e r a t i o n s  encompass l a r g e r  
( g e o g r a p h i c a l l y  d i s p e r s e d )  i n t e r c o n n e c t e d  power ne tworks .  
M a l f u n c t i o n s  i n  w i r e l i n e  communications,  communication and 
n a v i g a t i o n  d e t e c t i o n  sys t ems  u t i l i z i n g  h i g h  f requency  r a d i o  s i g n a l s ,  
and t e l e m e t r y  from s p a c e c r a f t  are a t t r i b u t e d  t o  geomagnet ic  d i s t u r -  
b a n c e s .  Dur ing  i n t e n s e  s t o r m s ,  h igh  f r equency  communications a l o n g  
some r o u t e s  become i m p o s s i b l e  f o r  many d a y s ,  even a week o r  more. 
-more- 
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On A p r i l  13 ,  1969 s o l a r  d i s t u r b a n c e s ,  p i c k e d  up by P i o n e e r  
s p a c e c r a f t  t h r e e  days  e a r l i e r ,  r e s u l t e d  i n  s h u t t i n g  down a lmos t  
a l l  r a d i o  communications f o r  a lmost  a week i n  t h e  a r c t i c  r e g i o n s .  - 
Based on ev idence  r e c o r d e d  by P i o n e e r  7 on A p r i l  2 2 ,  a geo- 
magne t i c  s t o r m  was f o r e c a s t  f o r  A p r i l  28.  It began w i t h i n  t h ree  
h o u r s  of t h e  time p r e d i c t e d .  Such p r e d i c t i o n s  are e x p e c t e d  t o  be 
much improved when t h e  p r o c e s s e s  i n  t h e  i n t e r p l a n e t a r y  medium are 
b e t t e r  unde r s tood .  
The mi l l ion-mi le -an-hour  s o l a r  wind,  which c o n s t a n t l y  blows 
o u t  from t h e  Sun, i s  threaded w i t h  c u r v i n g  magnet ic  f i l a m e n t s  r o o t e d  
i n  t h e  Sun, c a r r y i n g  massive s t reams o f  high-energy p a r t i c l e s .  
A t  t h e  E a r t h  t h e y  have a diameter o f  about  two m i l l i o n  miles. N e w  
p a r t i c l e s  c o n s t a n t l y  sweep p a s t  Ea r th  i n  c o - r o t a t i o n  w i t h  t h e  S u n ' s  
27-day r o t a t i o n .  
Very-high-energy s o l a r  s t o r m  p a r t i c l e s  f rom s o l a r  f lares can 
c o v e r  t h e  93  m i l l i o n  miles from Sun t o  E a r t h  i n  as l i t t l e  as 20 
minu tes  . 
S c i e n t i f i c  r e s u l t s  o b t a i n e d  through r e s e a r c h  conducted  w i t h  
t h e  most r e c e n t l y  l aunched  P ionee r s  i n c l u d e  : 
-more- 
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1 )  Measurements b y  h i g h - r e s o l u t i o n  s o l a r  wind,  e l e c t r i c  
f i e l d ,  and magnetometer i n s t r u m e n t s  on P i o n e e r s  8 and 9 have  
p r o v i d e d  new i n f o r m a t i o n  on t h e  f u n c t i o n s  o f  t h e  magnetosphere 
( t h e  p r o t e c t i v e  magnet ic  envelope  which s h i e l d s  the E a r t h  from 
h igh  ene rgy  s o l a r  p a r t i c l e  r a d i a t i o n ) .  
2 )  D i f f u s e  s o l a r  plazrna r e g i o n s  appear  t o  have  an a t t r a c t i o n  
of t h e i r  own, which could account  f o r  the d rawing  o u t  of  t h e  
E a r t h ' s  magne t i c  t a i l  t o  s e v e r a l  m i l l i o n  mi l e s ,  a phenomenon s t i l l  
n o t  a d e q u a t e l y  e x p l a i n e d .  
3 )  Cosmic d u s t  p o p u l a t i o n s  have  been  measured by c o i n c i d e n c e -  
t y p e  i n s t r u m e n t s  ( t o  de t ec t  m e t e o r i t e s  on i m p a c t )  on P i o n e e r  8 and 
9 .  S p a t i a l  d e n s i t y  of m i c r o m e t e o r i t e s  i s  cons:dered low enough 
t o  pose  no h a z a r d  t o  m i s s i o n s  i n  t h i s  r e g i o n  of s p a c e .  
4 )  S e v e r a l  years o f  p r e c i s i o n  radar t r a c k i n g  o f  t h e  f o u r  
P i o n e e r  s p a c e c r a f t  now i n  s o l a r  o r b i t  have  h e l p e d  e x p e r i m e n t e r s  
e s t a b l i s h  t h e  most r e l i a b l e  va lue  t o  date  f o r  t h e  Earth-Moon mass 
r a t i o  ( a c c u r a t e  t o  1 part  i n  8000) ,  as w e l l  as f o r  the Sun-Earth 
mass r a t i o  ( a c c u r a t e  t o  1 p a r t  i n  4 0 0 , 0 0 0 ) .  
5 )  P i o n e e r  6 p a s s e d  beh ind  t h e  Sun l a s t  November. The 
e f f e c t s  of passage th rough  the  s o l a r  co rona  on i t s  r a d i o  s i g n a l  
were measured ,  p r o v i d i n g  data on changes i n  t h e  e l e c t r i c a l  and 
magne t i c  c h a r a c t e r i s t i c s  of  t h e  c o r o n a .  
-more - 
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S c i e n t i f i c  expe r imen t s  on Pioneer-E i n c l u d e  a h i g h - r e s o l u t i o n  
magnetometer,  i n s t r u m e n t s  t o  measure t h e  s o l a r  wind, s o l a r  and 
- g a l a c t i c  cosmic r a y  p a r t i c l e s ,  e l e c t r o n  d e n s i t i e s ,  e l e c t r i c  
f ie lds  and cosmic d u s t .  
A c o n t i n u i n g  c e l e s t i a l  mechanics exper iment  based on t r a c k i n g  
data from P i o n e e r  s p a c e c r a f t  i s  r e f i n i n g  measurements of Sun-Earth 
d i s t a n c e s  and p l a n e t a r y  o r b i t s .  I n  a d d i t i o n ,  i t  i s  a c q u i r i n g  
a d d i t i o n a l  data r e g a r d i n g  t h e  theory  o f  g e n e r a l  r e l a t i v i t y .  
The P i o n e e r  program i s  d i r e c t e d  by N A S A ' s  O f f i c e  o f  Space 
Sc ience  and A p p l i c a t i o n s .  P r o j e c t  management i s  by N A S A ' s  Ameo 
Research C e n t e r ,  Mountain V i e w ,  C a l i f .  The Delta launch  v e h i c l e  
i s  managed by Goddard Space F l i g h t  C e n t e r ,  G r e e n b e l t ,  Md., and 
i s  launched  by Kennedy Space Center ,  Fla. 
Communications and t r a c k i n g  w i l l  b e  b y  N A S A ' s  Deep Space 
Network ( D S N ) ,  o p e r a t e d  f o r  NASA by t h e  J e t  P r o p u l s i o n  Labora to ry ,  
Pasadena,  Ca l i f .  
The P i o n e e r  s p a c e c r a f t  a r e  b u i l t  by THW Syoterno Group, 
Redondo Beach, C a l i f .  The Delta rocke t  i s  b u i l t  by M c h n n e l l  
Douglas Corp. a t  S a n t a  Monica, Cal i f .  
END OF GENERAL RELEASE; BACKGROUND I N F O R M A T I O N  FOLLOWS 
-more- . 
m 
W 0
m 
Q 
3 
-more- 
-8- 
PIONEER E SPACECRAFT 
O v e r a l l  C o n f i g u r a t i o n  --
~ 1 1  s p a c e c r a f t  sys tems have Gecn chosen f 'or s i m p l i c i t y  
and r e l i a b i l i t y .  Maneuvering, f o r  t'xarnple, -1s hand led  by 
a s i n g l e  co ld-gas  j e t .  
P i o n e e r  E weighs 148  pounds and C!aPPles 40 pound:; of' 
s c i e n t i f i c  e x p e r i m e n t s ,  A t t - l t u d e  of' t h e  P l o n e e r s  I s  ex- 
t r e m e l y  s t a b l e ,  Average d r i f t  f o r  each s i x  months i n  s p a c e  
has been  abou t  one dep;rPi'. 
A t  120-degree i n t e r v a l s  ariound t h e  s i d e s  o f  t h e  space-  
c r a f t  are  t h r e e  f i v e - f o o t  fou r - inch  Goom.;, 3t;i)loyed l l c j r j  zon- 
t a l l y  i n  f l i g h t  by t h e  :;pl.n of the? s p a c e c r a t t .  
Wi th in  t h e  s p a c e c r a f t ,  a c i r c u l a r  pl-atforrn c a r r l e s  most 
o f  t h e  equipment .  Below t h e  p l a t fo rm,  iz p r e s s u r e  s p h e r e  
c a r r i e s  t h e  g a s  f o r  t h e  o r i e n t z t i o n  system. 
C ommu-ni c a 'I; i on S. y s t em. 
The 35-pound P i o n e e r  COIn?nUniCZtf@n:; t i m i n g ,  and data 
h a n d l i n g  s y s t e m  has performed well aboard Pioneers 6 ,  7 ,  8 
and 9 .  I t  has r e t u r n e d  5oTlle 18 b i l i i o r !  data  b i t s  to Ear th  
of 3 , 4 0 0  measurements.  
2 5 , 0 0 0  commands from the ground. 
P j o n e e r s  6, 7 ,  8 and 3 have r e c e i v e d  
- more - 
>- a 
-8a- 
-*- 
-more- 
WOBBLE 
-8b- 
P IOP!E,h r-3 z ? V v , C ? f  n'"' i \ ' \  F T  CO'qp 3 ~ ' ~ ~ ! T ~  
LOW 6AIN ANTENNA 
H16H 6AIW ANTENNA 
TOP c o r n  (INSULATlON) 
SOLAR ARRAY FRAMES 
SUN SENSOR "C" 
SUN SENSOR BRACKETS 
SUN SENSOR "0" 
INSULATION BAND 
ORIENTATION NOZZLE 
SUN SENSOR "A" 
THERMAL LOUVERS 
EflUIPMLNT PLATFORM 
PNEUMATIC BOTTLE 
ORIENTATION SYSTEM 
PLATFORM STRUTS 
INTERSTA6E STRUCTURE 
-more- 
Commands are sent to Pioneer from DSN antennas in 
binary (1,O) code. These commands are received by space- 
craft antennas and routed to one of two radio receivers. 
They then go to one of two command decoders. Once decoded, 
commands are routed by the command distribution unit t o  a 
spacecraft system o r  experiment for execution. 
To send information back to Earth, the spacecraft 
transmitter driver puts coded data on the basic S-band 
carrier and routes It to one o f  the two spacecraft travel- 
ing wave tubes, which amplifies the signal to about eight 
watts. 
The Pioneers have the greatest data-return capacity of 
any interplanetary spacecraft because they match the most 
efficient rate of data return with the distance from the 
Earth. They return data at 512, 256, 64, 16, and 8 bits 
per second. 
The convolutional coding system increases. by 40 per 
cent the maximum distance from Earth at which it is poss- 
ible to use any given bit rate. An encoder is synchronized 
with the spacecraft digital telemetry unit. Data from this 
unit are processed into a coded bit stream for transmission 
to the ground. 
The ground station computers are programmed to process 
the coded data bit stream and, by using the coding information, 
can correct errors caused by the transmission link. The final 
data output has such a low error rate that the maximum dis- 
tance at which a bit rate is usable is increased by 40 per 
cent over the uncoded system. 
The spacecraft memory can store samples of data obtained 
during periods of up to 19 hours for later transmission to 
Earth. 
Attitude Control 
The Pioneers u s e  the gyroscopic effects of their 
60-rpm rotation to malntain a stable attitude. 
Changes in attitude are achieved by turning the 
spacecraf't about a selected axis through many brief thru:;t:; 
from the nttrogen gas j e t  a t  t h e  end of one tioom. Force from 
this  gas jet must be applied perpendicular to the tiestred 
dimction of motion because the spinning craft precesses 
like a gyroscope, 
- more - 
-10- 
Thrusts applied at one point on the circle of space- 
craft rotation are timed by a sensor which sees the Sun 
once each spacecraft revolution. 
Because the many thrusts at one point produce wobbling 
rotation, wobble is eliminated by flexibility of all three 
booms and by a damper consisting of two small balls in two 
cylinders at the end of one boom. 
Pioneer E must have its spin axis perpendicular to both 
Sun-spacecraft line and Earth-spacecraft line, so that so la r  
cells are illuminated efficiently, and the narrow beam an- 
tenna focuses on the Earth. 
Sun orientation is automatic. One Sun-sensor sees the 
Sun for 80 degrees above the plane of spacecraft rotation; 
a second sees the Sun f o r  80 degrees below this plane. 
Proper orientation is achieved when the spacecraft turns 
until both see the Sun. 
For Earth orientation, ground commands rotate the 
spacecraft around the spacecraft-Sun line, until its high- 
gain antenna acquires the Earth. 
Power Systems - 
Pidneer E's 10,368 silicon crystal, n-on-p solar cells 
provide the spacecraft its 60-watt power needs. 
Auxiliary power during launch, before solar cells begin 
t o  function, is provided by a rechargeable silver-zinc battery 
with a capacity of about two hours. 
Temperature Control 
Temperature is controlled by managing heat produced 
by spacecraft equipment and by heat-reflective coatings on 
the spacecraft exterior. Twenty louvers under the space- 
craft equipment platform, actuated by bi-metallic springs, 
open and close automatically to release heat. 
Magnetic Field 
The magnetic field of tne Pioneers is extremely low, 
1/10 gamma (1/500,000 the Earth's field). 
this low magnetism by using non-magnetic materials, new fab- 
rication and inspection techniques, and design innovations. 
Engineers achieved 
- more - 
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SCIENTIFIC INVESTIGATIONS 
I I n t e r p l a n e t a r y  s p a c e  i s  hundreds o f  times less d e n s e  
t h a n  t h e  bes t  vacuums a c h i e v e d  on E a r t h .  N e v e r t h e l e s s ,  
p a r t i c l e s  and f i e l d s  rad ia ted  from s o l a r  d i s t u r b a n c e s  pro-  
p a g a t e  th rough  i t .  They cause  t h e  a u r o r a s  and feed t h e  van 
A l l e n  r a d i a t i o n  b e l t s .  So la r  r a d i a t i o n  p r o v i d e s  t h e  E a r t h  
i t s  b a s i c  energy s o u r c e .  
Phenomena b e i n g  e x p l o r e d  by P i o n e e r  s p a c e c r a f t  I n  
i n t e r p l a n e t a r y  s p a c e  I n c l u d e :  
P a r t i c l e s  -- E l e c t r o n s  and hydrogen,  he l ium and o t h e r  
n u c l e i  c a r r y i n g  a n  e l e c t r i c  cha rge  which 
make up t h e  " s o l a r  wind"; cosmic rays from 
Sun o r  ga laxy  which are e x t r e m e l y  e n e r g e t i c  
( f a s t -mov ing)  charged n u c l e i  o f  many e le -  
ments;  cosmic d u s t  and m e t e o r o i d s .  
R a d i a t i o n  -- The e n t i r e  e l e c t r o m a g n e t i c  spectrum such  
as l i g h t ,  r a d i o  and X-rays .  
F i e l d s  -- Magnet ic ,  e l e c t r i c  and g r a v i t a t i o n a l .  
S c i e n t i s t s  now b e l i e v e ,  based t o  a s u b s t a n t i a l  degree 
on P i o n e e r  d i s c o v e r i e s ,  t h a t  these i n g r e d i e n t s  are i n t e r -  
r e l a t e d  as f o l l o w s :  
Desc r iDt ion  o f  S o l a r  SDace 
The s o l a r  wind o r i g i n a t e s  when t h e  s o l a r  s u r f a c e  
heated by t he  the rmonuc lea r  r e a c t i o n  i n  the  S u n ' s  c e n t e r ,  
t h rows  o f f  i o n i z e d  g a s e s  i n t o  s p a c e .  P o s i t i v e  n u c l e i  and 
n e g a t i v e  e l e c t r o n s  are  e j e c t e d  i n t o  s p a c e  from t h e  Sunr s  
2 ,000 ,000  degree F. corona ,  perhaps  heated by l o c a l  shock  
waves.  The p a r t i c l e s  r e a c h  a s p e e d  o f  a round one m i l l i o n  
mi les -per -hour  as s o l a r  g r a v i t y  weakens. 
The magne t i c  f i e l d  on t h e  S u n ' s  s u r f a c e  i s  t h e  t o t a l  
r e s u l t  of a mass of  small b i - p o l a r  f i e l d s .  T h i s  complex 
t w i s t e d  f i e l d  i s  c a r r i e d  by t h e  s o l a r  wind f a r  beyond t h e  
Earth's o r b i t .  The f i e l d  i s  f u r t h e r  b e n t  as numerous solar 
wind "beams" (masses of  gas on s e p a r a t e  p a t h s )  c o l l i d e  and 
change d i r e c t i o n .  
-more- 
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I n  t h e  Sun ' s  corona ,  t h e  magnet ic  f i e l d  d i v i d e s  i n t o  
ma jo r  r a d i a l  s e c t o r s  (commonly from two t o  s e v e n ) ,  each  w i t h  
a s i n g l e  f i e l d  d i r e c t i o n  the  r e v e r s e  o f  its n e i g h b o r .  
These l a r g e  s e c t o r s ,  ex t end j  ng f a r  beyond t h e  il;ar.tji, 
are b e l i e v e d  t o  b e  c r e a t e d  b y  s u r f a c e  reglor is  which s e n d  out, 
kligh-speed strean:: of  so la r  wlnd f o r  mnntlis . WI-Len a r e g i o n  
d i e s ,  i t s  sector d i : ; a ~ ) p e a ~ s ,  and new regj on:; ~ ~ ~ ( J J Q C I ?  r i c w  
s e c t o r s .  
Local d i s t u r b a n c e s  on the Sun throw c u t  rr~as~c:; o f  
s o l a r  wind p a r t i c l e s  and h igh  energy p a r t i c l e s  ( s o l a r  cosmic 
r a y s ) .  During d i s t u r b a n c e s ,  magnet ic  f i e l d  s t r e n p t h  i n  l o c a l  
so la r  r e g i o n s  can r i s e  from 1 0 0  t o  1 , 0 0 0  times t n e  normal 
of  100 ,000  gamma. (Ea r th ' s  s u r f a c e  f i e l d  i y  5 0 , O O C  gamma; 
i n t e r p l a n e t a r y  f i e l d ,  f i v e  gamma). 
Lower-energy s o l a r  cosmic r a y  p a r t i c l e s  c3verJ t h e  9 3  
m i l l i o n  mi l e s  t o  t he  E a r t h  i n  one t o  two h o u r s .  Higher-energy 
p a r t i c l e s  a r r i v e  i n  as l i t t l e  a s  2 0  m i n u t e s .  Tl iey  tiraeak o u t  
of  t h e  t w i s t e d  i n t e r p l a n e t a r y  f i e l d  b u t  f 'ollow i t s  g e n e r a l  
r a d i a l  d i r e c t i o n .  They  t r a v e l  i n  l o n g  c u r v e s  c r o s s i n g  t l i ?  
Iiarth-Sun l i n e  a t  an  a n g l e  o f  about  45 degress .  
The f low o f  lower  energy cosmic r a y s  o f t e n  l a s t s  many 
h o u r s .  The Sun a p p e a r s  t o  " s t o r e "  them n e a r  i t s  s u r f a c e .  
T11e p a r t i c l e : ;  f r c q u c n t l y  a r c  I n j e c t e d  o n t o  a riumberz o t- 
( 1  i ff'erBerit magnet l c  f i l a m e n t s ,  a r i d  j )a r>t lc lc : ;  from t . 1 1 6  s m i c  
,;o Lars d1:;turbanct may r*c:ac\i t l lc I ~ ~ : \ ~ ~ t h  in t.rlt, i i - ( .  I y LI t ~ > l ' i 1 ~ ~ ~ + t , t ~  
t,wi s t e d  s t r t . a r i i : : .  
S o l a r  wind streams sp i ra l ] - i ig  o u t  front c l i : > t u r b c d  r ~ ~ ~ ~ l o r i s  
on the  Sun c o l l i d e  w i t h  s lower  wind masse:;, cre:+t.,llig re!a- 
t i v e l y  dense  shock a r e a s .  These rad ia l  shock f roncC; bek13ve 
l i k e  vanes  o f  a c e n t r i f u g a l  pump, push ing  g a l a c t i c  cosm i c. 
r a y s  o u t  of the i n n e r  s o l a r  s y s t e m .  
Very i n t e n s e  waves, much l i k e  sound waves, form d u r i n g  
s o l a r  s t o r m s ,  e s p e c i a l l y  at; boundar i e s  between fast, arLd z lo l .q-  
moving segments  of t h e  s o l a r  wind. These waves a c c e l e r a t e  
and a l t e r  solar wind flow. 
The s o l a r  wind now i s  b e l i e v e d  t o  ex tend  dul, 1o 
between g o 0  m i l l i o n  and n i n e  b i l l i o n  mi-lts. W h c ~ e  ?i_i ,  t.riC.; 
i s  t h e  mare;in o f  t h e  i n t e r p l a n e t a r y  f i e l d  and t h e  t>oLridal-g 
between i n t e r p l a n e t a r y  and i n t e r s t c l l  a;. s p a c e .  S l i g h t  v a r i a t i o r 1 s  
i n  d i r e c t i o n  o f  g a l a c t i c  cosmic ray p a r t i c l e s  may L)e due t.0 
p a s s a g e  t h r o u g h  t h i s  boundary. 
-more- 
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The North-South magne t i c  f i e l d  Of  t h e  Sun i s  t h e  sum 
o f  many l o c a l  f i e l d s .  It seems t o  d i s a p p e a r  a t  t h e  peak of 
each  11-year s o l a r  c y c l e  and t h e  t o  r e a p p e a r  w i t h  Nor th  and 
South  p o l e s  r e v e r s e d .  
-more- 
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PIONEER E SCIENTIFIC INSTRUMENTS AND ASSOCIATED INVESTIGATIONS 
I n s t r u m e n t  
W t  . Power 
( I b . )  (wat ts  ) I n v e s t i g a t o r s  
Three - Axi s Magnet ome t e r 6 .66  5 . 2  C . P .  Sonne t t  * 
D.S. Colburn 
Ame:; Kes. C e n t e r  
Cos mic-Ray Te le scope  7.89 2 . 7 4  W . R .  Webber*  
Univ. o f  Minn. 
Radio P r o p a g a t i o n  D e t e c t o r  5.05 1 . 3 5  V .  R .  Eshleman" 
A . M .  P e t e r s o n  
R . L .  Leadabrand 
H.T.  Howard 
R .  Long 
S t a n f o r d  Univ.  
S t a n .  Res. I n s t .  
E l e c t r i c  F i e l d  D e t e c t o r  0 .80 0 . 4 3  F.L. S c a r f *  
G.M. Cook 
I .  Green 
TRW Systems 
Q u a d r i s p h e r i  c a l  P l a s m a  5.91 3.10  J . H .  Wolfe* 
Ana lyze r  D . D .  McKibbin 
A m e s  Res. C e n t e r  
Cosmic-Ray Anis t ropy  ' 5.56 I.. 78 K . G .  McCraken" 
D e t e c t o r  Univ. o f  Ade la ide  
R . T .  13ukata 
S.W. Cent .  for Adv. 
S t u d i  e s 
Nat. Acad. o f  S c i .  
U .  o f  Ahmedabad, 
I n d i a  
W . C . Uart l e y  
U . R .  Rao 
Cosmic Dust D e t e c t o r  
Celes t ia l  Mechanics 
" P r i n c i p a l  I n v e s t i g a t o r s  
4 2 6  0 . 4 1  O . E .  Berg* 
GSFC 
-- -- J . D .  Anderson* 
J P L  
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---- EXPERIMENTS 
A l i s t  of t h e  s c i e n t i f i c  experiments w i t h  e s s e n t i a l  
c h a r a c t e r i s t i c s  of t h e  instruments and names of the  exper i -  
menters i s  given i n  t h e  t a b l e  (page14 ) and descr ibed  i n  
de ta i l  below: 
- Three-Axis Magnetometer 
T h i s  experiment continuously measures t h e  rapidly-varying 
s t r e n g t h  and d i r e c t i o n  of t h e  in t e rp l ane ta ry  magnetic f i e l d  
simultaneously i n  th ree  axes.  
The experiment sensor  i s  mounted on a f ive - foo t  boom t o  
i s o l a t e  i t  from the  s p a c e c r a f t ' s  minor magnetic f i e l d .  
It measures t h e  f i e l d  over a range of * 5 O  gamma w i t h  a 
very f i n e  r e s o l u t i o n  of .1 gamma. I t  conta ins  t h r e e  mutually 
perpendicular  f l uxga te  sensors .  A t he rma l -e l ec t r i c  mot o r  
r o t a t e s  two of t h e  sensors  90 degrees on command, interchanging 
them t o  measure poss ib l e  sensor  d r i f t .  The ins t rument ' s  pre- 
c i s i o n  i s  due i n  p a r t  t o  a d i g i t a l  s igna l  processor ,  which 
e l imina tes  e f f e c t s  of spacecraf t  s p i n ,  and t o  d i g i t a l  f i l t e r s ,  
which process  t h e  t h r e e  f i e l d  components t o  e l imina te  sampling 
e r r o r s .  I t  measures up t o  3.5 vec tors  per  second. 
Quadr i spher ica l  Plasma Analyzer ----- 
T h i s  experiment measures par t ic les  i n  the so la r  wind -- 
q u a n t i t i e s ,  d i r e c t i o n s ,  energ ies ,  and temperatures.  
The instrument employs two p a r a l l e l  curved p l a t e s .  A 
vol tage  ac ross  t h e  plate 's  is varied t o  s e l e c t  p a r t i c l e s  t o  be 
measured. P a r t i c l e s  then pass between t h e  p l a t e s  and l and  on 
a c o l l e c t o r .  Horizontal  d i r e c t i o n s  are measured b y  no t ing  
the  d i r e c t i o n  t h e  probe l o o k s  out from t h e  spinning s p a c e c r a f t ;  
v e r t i c a l  d i r e c t i o n  b y  t h r e e  c o l l e c t o r  p l a t e s  which  l o o k  out  
over an a r c  of 160 degrees.  The experiment measures e l e c t r o n  
energ ies  from 14 t o  1000 e l ec t ron  v o l t s ,  and p o s i t i v e  ions 
from 200 t o  1.5,OOO e l e c t r o n  v o l t s .  I t  can measure 50,000 t o  
100 m i l l i o n  p a r t i c l e s  per sq.  cm. pe r  second w i t h  accu rac i e s  
b e t t e r  t han  1 degree i n  d i r e c t i o n  and 1 p e r  cen t  i n  ve loc i ty .  
Radio Propagation Detector -
T h i s  experiment determines t o t a l  e l e c t r o n  content; between 
Pioneer and t h e  Earth. The 150-foot  d i s h  antenna a t  S tanford  
Universi ty  sends radlo ;iL{;nals t o  a s p e c i a l  r e c e i v e r  on t h e  
spacec ra f t  . 
-more- 
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The r ece ive r  can hear the  Stanford s i g n a l  from as f a r  
away as 280 m i l l i o n  miles .  Experimenters send low and high 
frequency s i g n a l s  t o  t h e  spacec ra f t .  The g r e a t e r  s l o w i n g  of 
t h e  low f requencies  b y  e l ec t rons  i n  space al lows measurements 
o f  e l e c t r o n  dens i ty .  
E l e c t r i c  F i e l d  Detector ---- 
T h i s  instrument measures t h e  e l e c t r i c  components o f  low 
frequency r a d i o  waves and waves c rea ted  by dens i ty  v a r i a t i o n s  
i n  the  solar  wind. Unequal concent ra t ions  of p o s i t i v e  ions 
and negat ive  e l ec t rons  have e l e c t r i c  f i e l d s  between them. The 
instrument uses an a l t e r n a t i n g  cur ren t  e lec t rometer  t o  measure 
the  f i e l d s  as shown by  small  vol tage changes i n  t h e  S tanford  
antenna on the  spacec ra f t .  
Cosmic Ray Anisotropy Detector --- 
T h i s  instrument f inds  a r r i v a l  d i r e c t i o n ,  mass, and 
energy (speed)  of solar  and g a l a c t i c  cosmic r a y  p a r t i c l e s .  
I t  c o n s i s t s  of a c r y s t a l  s c i n t i l l a t o r  which produces 
f l a s h e s  of l i g h t  of varying i n t e n s i t y ,  depending on t h e  energy, 
d i r e c t i o n  and type of  cosmic r a y  p a r t i c l e  which s t r i k e s  i t s  
c r y s t a l  l a t t i c e .  The instrument d e t e c t s  p a r t i c l e s  a r r i v i n g  
from e i g h t  d i r e c t i o n s  i n  t h e  plane o f  the E a r t h ' s  o r b i t ,  and 
from below and above the  s p a c e c r a f t ,  The energy range measured 
i s  from t h r e e  m i l l i o n  t o  360 m i l l i o n  e l e c t r o n  v o l t s .  
Cosmic Ray Telescqpe -- --- 
T h i s  instrument measures numbers, energy, d i r e c t i o n ,  charge,  
and d i s t r i b u t i o n  through space o f  nuc le i  of  at3ms f rom one 
m i l l i o n  t o  one b i l l i o n  e l e c t r o n  v o l t s .  I t  employs two s o l i d -  
s t a t e ,  s u r f a c e - b a r r i e r  d e t e c t o r s ,  t h r e e  s o l i d - s t a t e  l i t h ium-  
d r i f t  d e t e c t o r s ,  one d e t e c t o r  w i t h  a s y n t h e t i c  sapphi re  window 
t o  a photomul t ip l ie r  tube,  and one w i t h  a p l a s t i c  guard cup 
monitored by photomul t ip l ie rs .  
S e l e c t i o n  of  one of f i v e  d e t e c t o r  combinations t o  be 
monitored i s  b y  ground command. 
any such instrument t o  da te .  
elements in  cosmic r a y s  aids s c i e n t i s t s  i n  developing t h e o r i e s  
about t h e i r  o r i g i n .  
Resolut ion i s  b e t t e r  than  
The r e l a t i v e  abundance o f  
-more- 
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Cosmic Dust Detector 
The instrument measures t h e  momentum, energy, and 
d i s t r i b u t i o n  i n  in t e rp l ane ta ry  space of minute meteoroids.  
I t  determines t h e  v e l o c i t y ,  mass, and f l u x  of p a r t i c l e s  from 
50 m i l l i o n t h s  t o  l e s s  than a t r i l l i o n t h  gram a t  speeds up t o  
900 ,000  mph. 
Two s e t s  of  th in- f i lm panels  f r o n t  a p i e z o e l e c t r i c  
c r y s t a l  microphone mounted on a n  impact p l a t e .  
measure p a r t i c l e  f l i g h t  time between f r o n t  and r e a r  f i l m s ,  
determine d i r e c t i o n  by comparing f r o n t  and r e a r  p e n e t r a t i o n  
p o i n t s ,  and measure impact on the  p l a t e .  
These elements 
C e l e s t i a l  Mechanics Experiment --- ---- 
The purpose of  t h i s  experiment is t o  determine b e t t e r :  
t h e  Astronomical Unit (Earth-Sun d i s t a n c e ) ,  shape and o r i e n t a -  
t i o n  of the p lane t  o r b i t s ,  and t o  t e s t  t h e  t h e o r y  of  genera l  
t h i s  because of t h e i r  long-duration solar  o r b i t s ,  s p i n  
s t a b i l i z a t i o n  w i t h  n e g l i g i b l e  non-gravity e f f e c t s ,  and d i f f e r -  
en t  s o l a r  o r b i t s  f o r  each Pioneer. 
r e l a t i v i t y .  The Pioneer spacec ra f t  provide u s e f u l -  d a t a  fo r  \ 
The experiment w i l l  use t h e  DSN p r e c i s i o n  radar tracking 
data and l a r g e  d i g i t a l  computers. 
-more- 
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DELTA L A U N C H  VEHICLE 
The Pioneer-E m i s s i o n  w i l l  mark t h e  73rd  f l i g h t  of  a 
Delta l aunch  v e h i c l e  s i n c e  1 9 6 0 .  O f  t h e  p r e v i o u s  72  l a u n c h i n g s ,  
66  were s u c c e s s f u l .  
Delta i s  managed for NASA's O f f i c e  o f  Space S c i e n c e  and 
c A p p l i c a t i o n s  by t h e  Goddard Space F l i g h t  C e n t e r .  The McDonnell 
Douglas Corp.  i s  D e l t a  pr ime c o n t r a c t o r .  
Fo l lowing  are t h e  g e n e r a l  c h a r a c t e r i s t i c s  o f  the t h r e e  stage 
v e h i c l e  f o r  t h e  Pioneer-E m i s s i o n :  
T o t a l  He igh t :  106 f e e t  ( i n c l u d i n g  s h r o u d )  
T o t a l  Weight : 200,000 pounds 
Maximum Diameter  ( f i r s t  s t a g e )  : 8 f e e t  
F i r s t  S t a g e  T h r u s t  ( a v e r a g e ) :  325 ,000  pounds 
F i r s t  S t a g e  ( L i q u i d  o n l y ) :  Modified A i r  Force Thor ,  produced by 
McDonnell Douglas Corp. ; enjTine:; by Rockctdyne D i  v l s i o n  of North 
American Rockwell. 
Height :  75 f e e t  
Diameter: 8 feet 
P r o p e l l a n t s :  R J - 1  ke rosene  for t h e  f u e l  and l i q u i d  
T h r u s t :  172,000 pounds 
Weight:  186,000 pounds 
Burning T i m e :  3 m i n .  4 1  s e c .  
oxygen (LOX) f o r  t h e  o x i d i z e r .  
S t rap-on  S o l i d s  : Three Cas to r - I1  s o l i d  p r o p e l l a n t  r o c k e t s  produced 
by t h e  Th ioko l  Chemical Corp. 
Height  : 20 f e e t  
Diameter : 2 . 6  fee t  
P r o p e l l a n t s  : S o l i d  
T h r u s t :  153,000 pounds (51,000 e a c h )  
Weight : 29,600 pounds (9866 e a c h )  
Burning Time: 39 s e c .  
Second S t a g e :  Produced b y  t h e  McDonnell Douglas Corp. ,  u t i l i z i n g  
t h e  A e r o j e t  Genera l  Corp . ,  p r o p u l s i o n  sys tem;  major  c o n t r a c t o r s  
for t h e  a u t o p i l o t  i n c l u d e  Minneapolis-Honeywel1, InC . ,  'I'exas 
I n s t r u m e n t s ,  I n c . ,  and E l e c t r o - s o l i d s  Corp. 
-more- 
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L 
Height: 
Diameter : 
P r o p e l l a n t s :  
T h r u s t  : 
Weight : 
Burning  Time : 
1 3  f ee t  
4 f e e t  7 i n c h e s  
Liquid-&-Unsymmetrical  Dimethyl Hydraz ine  
(UDMH) f o r  t h e  f u e l  and I n h i b i t e d  Red 
Fuming N i t r i c  Acid ( I R F N A )  f o r  the o x i d i z e r .  
7,800 pounds 
13,000 pounds 
6 min. 1 9  sec.  
T h i r d  Stage: Uni ted  A i r c r a f t  FW-4 s o l i d  motor.  
He igh t :  5 f ee t  
Diameter : 20 i n c h e s  
P r o p e l l a n t s  : S o l i d  
T h r u s t  : 6 , 0 0 0  pounds 
Weight: 700 pounds 
Burning  T ime :  32 s e c .  
-more- 
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TEST AND T R A I N I N Q  S A T E L L I T E  (TETR-C) 
I t s  pu rpose  i s  t o  p r o v i d e  crew t r a i n i n g  and e n g i n e e r i n g  
The TETR-C c a r r i e s  a p a y l o a d  c o n s i s t i n g  o f  an S-Band t r a n s -  
t e s t s  o f  NASA's Manned Space F l i g h t  Network (MSFN). 
ponde r  which t r a n s m i t s  and r e c e i v e s  s i g n a l s  s i m u l a t i n g  the  Apo l lo  
s p a c e c r a f t .  It w i l l  p r o v i d e  an a c t i v e  t a rge t  u s e f u l  f o r  t r a i n i n g  
t h e  p e r s o n n e l  and t e s t i n g  the  equipment o f  MSFN. 
c 
D e s i g n a t e d  TETR 3,  i n  o r b i t ,  t h e  45-poundY m a g n e t i c - s t a b i l i z e d  
s p a c e c r a f t  w i l l  be  mounted i n  t h e  rear  o f  t h e  second s t a g e .  
The s a t e l l i t e  w i l l  be  e j e c t e d  r ea rward  a t  t h r e e  f e e t  p e r  second 
abou t  one  minute  a f t e r  t h i r d - s t a g e  i g n i t i o n .  The p l anned  o r b i t  i s  
c i r c u l a r ,  300 n a u t i c a l  miles above t h e  E a r t h ,  w i t h  an i n c l i n a t i o n  
o f  33 degrees t o  t he  E q u a t o r  and an o r b i t a l  p e r i o d  o f  96 minu tes .  
E s t i m a t e d  l i f e t i m e  i s  20  months.  
By means o f  t h i s  s a t e l l i t e  MSFN p e r s o n n e l  w i l l  b e  ab l e  t o  
r e c e i v e  realistic t r a i n i n g  i n  t h e  checkout  o f  t h e  U n i f i e d  S-Band 
s y s t e m  u s e d  on Apo l lo ,  m i s s i o n  s i m u l a t i o n s ,  p r a c t i c e  i n  t e a c h i n g  
p r o c e d u r e s  , and development and v e r i f i c a t i o n  o f  new p r o c e d u r e s .  
It w i l l  a l s o  b e  used  t o  per form MSFN e n g i n e e r i n g  and o p e r a t i o n a l  
t es t s  on ttie S-Band problem areas. 
The s p a c e c r a f t  i s  oc tahedron-shaped  (bo t tom t o  bot tom p y r a m i d s ) ,  
11 i n c h e s  on each  s i d e .  The b a s i c  c o n f i g u r a t i o n  p r o v i d e s  mounting 
s u p p o r t  f o r  b o t h  e x t e r n a l l y - a n d  i n t e r n a l l y - l o c a t e d  components.  
The t o p  apex s u p p o r t s  a n  S-Band a n t e n n a  w i t h  mast. A t  two 
o p p o s i t e  apexes  i n  t h e  c e n t e r  p l a n e  are  mounted t h e  VHF t r a n s m i t t e r  
a n t e n n a  s e c t i o n s .  The bot tom apex has a f i t t i n g  f o r  mounting and 
e j e c t i n g  t h e  s p a c e c r a f t  from i t s  c a n i s t e r .  The VHF command t e l eme t ry  
a n t e n n a  s e c t i o n  i s  l o c a t e d  n e a r  t h e  bot tom apex .  
E l e c t r i c a l  power f o r  sub-systems i s  g e n e r a t e d  t h r o u g h  s o l a r  
c e l l  p a n e l s  on t h e  e i g h t  f a c e s  o f  t h e  s p a c e c r a f t .  The b a t t e r y  pack ,  
w i t h  a n  a v e r a g e  c a p a c i t y  o f  6-ampere hours, p r o v i d e s  power f o r  t h e  
S-Band t r a n s m i s s i o n  and o p e r a t i o n  w h i l e  t h e  s a t e l l i t e  i s  i n  d a r k n e s s .  
The b a t t e r y  i s  r e c h a r g e d  i n  20 t o  30 h o u r s .  The b a t t e r y  pack can  
p r o v i d e  c o n t i n u o u s  f u l l  power f o r  o p e r a t i o n  of  t h e  s p a c e c r a f t  f o r  
a p p r o x i m a t e l y  3 . 2  h o u r s .  
Deep Space  Network which w i l l  s u p p o r t  t h e  P i o n e e r  E .  
are l o c a t e d  a t  Ant igua  and Ascension i s l a n d s ;  Canberra  and Carnarvon,  
A u s t r a l i a ;  Bermuda; Grand Bahama I s l a n d ;  Tanana r ive ,  Madagascar;  
Guaymas, Mexico; Madrid and Canary I s l a n d s  , S p a i n ;  Corpus C h r i s t i ,  
Tex. ; Golds tone  , Cal. ; Guam; and Kokee P a r k ,  H a w a i i .  
The Manned Space F l i g h t  Network i s  o p e r a t e d  independen t  of  t h e  
MSFN s t a t i o n s  
-more- 
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The TETR program i s  d i r e c t e d  by t h e  Network Suppor t  
Implemen ta t ion  D i v i s i o n ,  Off ice  of T rack ing  and Data Acqui: : i t ion.  
P r o j e c t  management i s  unde r  t h e  Goddard Space P l i g h t  C e n t e r ,  Green- 
b e l t ,  Md. The TETR s p a c e c r a f t  are des igned  and b u i l t  b y  T H w f s  
Space V e h i c l e s  D i v i s i o n ,  Redondo Beach, Calif. 
-more- 
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DEEP SPACE NETWORK 
To p r o v i d e  p r e c i s i o n  t r a c k i n g ,  command and communication 
w i t h  P i o n e e r  E f o r  a p ro longed  p e r i o d ,  t h e  s o l a r  p robe  w i l l  b e  
s u p p o r t e d  by an  expanded g l o b a l  Deep Space Network (DSN) of 85- 
f o o t  diameter a n t e n n a s .  
P i o n e e r  E w i l l  b e  t r a c k e d  by the  normal  complement o f  D S N  
s t a t i o n s :  Echo s t a t i o n  a t  Golds tone ,  Cal. ;  T i d b i n b i l l a ,  n e a r  Canber ra ,  
A u s t r a l i a ;  and Cebre ros ,  n e a r  Madrid, S p a i n .  I n  a d d i t i o n ,  
Johannesburg ,  South  A f r i c a ,  w i l l  s u p p o r t  t h e  i n j e c t i o n  phase  
and the  f i r s t  two d a y s  of  t h e  f l i g h t .  
Supplement ing  these  s t a t i o n s  w i t h  n e a r l y  c o n t i n u o u s  p r e c i s i o n  
t r a c k i n g  f o r  t he  f i r s t  30 days  w i l l  b e  o t h e r  DSN u n i t s  a t  Robledo, 
n e a r  Madrid; Woomera, Aus t ra l ia ;  and t h e  P i o n e e r  s t a t i o n  a t  Go lds tone ,  
t o g e t h e r  w i t h  s t a t i o n s  o f  t h e  Manned Space F l i g h t  Network (MSFN) 
a t  Go lds tone ,  Madrid, and Honeysuckle Creek, n e a r  Canberra .  The 
supp lemen ta ry  s u p p o r t  w i l l  b e  r e q u i r e d  o f  a l l  s t a t i o n s  a t  least  
p a r t - t i m e  f o r  many months i n  t h e  f u t u r e  as t h e  m i s s i o n  p r o g r e s s e s ,  
If t h e  s p a c e c r a f t  f u n c t i o n s  l o n g  enough, t r a c k i n g  w i l l  be 
performed f o r  a t o t a l  o f  th ree  t o  f i v e  years .  S p e c i a l  command 
e n c o d e r s  and o t h e r  equipment have  been i n s t a l l e d  a t  s e l e c t e d  
s t a t i o n s  f o r  t h e  P i o n e e r  E f l i g h t .  
The DSN Space F l i g h t  O p e r a t i o n s  F a c i l i t y  a t  t h e  J e t  P r o p u l s i o n  
L a b o r a t o r y ,  Pasadena ,  Ca l . ,  w i l l  command t h e  P i o n e e r  E m i s s i o n  f o r  
t h e  f i r s t  f e w  d a y s .  Then t h e  base o f  command w i l l  s h i f t  t o  t he  
A m e s  Research  C e n t e r ,  Mountain View, Cal. 
Completed tapes of  r e c o r d e d  da t a  w i l l  be  mailed from each  
s t a t i o n  t o  t h e  Pasadena  f a c i l i t y  f o r  check ing ,  t h e n c e  t o  A r n e s  f o r  
p r c c e s s i n g  i n t o  s e p a r a t e  r e c o r d i n g s  and d i s t r i b u t i o n  t o  e x p e r i m e n t e r s ,  
c o n t r a c t o r s  and p r o j e c t  p e r s o n n e l  f o r  t h e i r  d e t a i l e d  a n a l y s i s  
and s t u d y .  
The e s s e n t i a l  deep-space t r a c k i n g  r o l e  w i l l  b e g i n  as t h e  l a u n c h  
phase of t h e  P i o n e e r  E f l i g h t  ends w i t h  l aunch  stage s e p a r a t i o n .  
The Johannesburg  s t a t i o n  w i l l  t r a c k  th rough  s e p a r a t i o n  and i n j e c t i o n  
and afterward u n t i l  t h e  s p a c e c r a f t  i s  a c q u i r e d  b y  Canber ra ,  abou t  
50 minu tes  a f t e r  l i f t o f f .  The nearby MSFN u n i t  a t  Honeysuckle  
Creek w i l l  p r o v i d e  backup s u p p o r t .  
t r a c k  P i o n e e r s  6 ,  7 ,  8 and 9, which were l aunched  i n  t h e  p e r i o d  
s i n c e  December 1965.  T h e i r  ma jo r  t r a c k i n g  s u p p o r t  w i l l  come from 
t h e  210-foot  diameter a n t e n n a  of t h e  Mars s t a t i o n  at  G o l d s t o n e .  
The 2 1 0  w i l l  command and r e c e i v e  data  from t h e  f o u r  P i o n e e r s  as 
t h e y  t r a v e l  a round t h e  Sun, o r  some 2 0 0  m i l l i o n  mi les .  
While t h i s  m i s s i o n  p r o g r e s s e s ,  t h e  network w i l l  c o n t i n u e  t o  
-more- 
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Capable o f  6 . 5  times t h e  s e n s i t i v i t y  o f  t h e  85-foot  a n t e n n a s ,  * or one- t en th  of o n e - t r i l l i o n t h  o f  o n e - - t r i l l i o n t h  o f  a w a t t ,  t h e  
210 s e r v e s  t o  a s s u r e  t h e  c a p a b i l i t y  and u s e f u l  l i f e  of  a l l  t h e  
P i o n e e r s  as l o n g  as t h e i r  o p e r a t i n g  s y s t e m s  l a s t .  
The ne tworks  o f  NASA's Off ice  o f  T r a c k i n g  and Data A c q u i s i t i o n  
are managed and o p e r a t e d  a t  major  f i e l d  c e n t e r s .  The Deep Space 
Network i s  unde r  c o n t r o l  o f  J P L ,  t h e  MSFN of NASA's Goddard Space 
F l i g h t  C e n t e r ,  G r e e n b e l t ,  Md. Goddard a l s o  o p e r a t e s  NASCOM, t h e  
NASA global communications ne twork .  
-more- 
-25- 
PIONEER PROJECT OFFICIALS 
NASA H e a d a u a r t e r s  
D r .  John  Naugle, A s s o c i a t e  A d m i n i s t r a t o r  f o r  Space 
Donald P. Hea r th ,  D i r e c t o r ,  P l ane ta ry  Programs 
Glenn A. R e i f f ,  P i o n e e r  Program Manager 
C l a r e n c e  P. Wilson, P ionee r  Program Engineer  
D r .  A l b e r t  G .  Opp, P ionee r  Program S c i e n t i s t  
I s a a c  T. G i l l i a m ,  Delta Program Manager 
S c i e n c e  and A p p l i c a t i o n s  
A m e s  Resea rch  Center 
D r .  Hans Mark, D i r e c t o r  
John  V. F o s t e r ,  D i r e c t o r  of Development 
C h a r l e s  F. H a l l ,  P i o n e e r  P r o j e c t  Manager 
D r .  John  H. Wolfe, P i o n e e r  P r o j e c t  S c i e n t i s t  
Ralph  W. Hol tzc law,  P ionee r  S p a c e c r a f t  Systems Manager 
Joseph  E. L e p e t i c h ,  P ionee r  Exper iments  Systems Manager 
Rober t  R .  Nunamaker, P i o n e e r  F l i g h t  O p e r a t i o n s  Manager 
Rober t  U. H o f s t e t t e r ,  P i o n e e r  Launch V e h i c l e  and T r a -  
j e c t o r y  A n a l y s i s  Manager 
Kennedy Space C e n t e r  
D r .  Kurt  Debus, D i r e c t o r  
Rober t  H. G r a y ,  A s s i s t a n t  D i r e c t o r  f o r  Unmanned Launch 
Hugh A .  Weston, J r . ,  C h i e f ,  Delta O p e r a t i o n s  
O p e r a t i o n s  
Goddard Space F l i g h t  Cen te r  
W i l l i a m  B. S c h i n d l e r ,  Delta P r o j e c t  Manager 
J e t  ProDuls ion  Labora to ry  
D r .  N icho la s  A .  R e n z e t t i ,  P i o n e e r  T r a c k i n g  and Data 
A l f r e d  J. Siegmeth,  P i o n e e r  DSN Manager 
A c q u i s i t i o n  Systems Manager 
TRW Systems Group 
Bernard  J .  O'Brien,  P i o n e e r  P r o j e c t  Manager 
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S p a c e c r a f t  S u b c o n t r a c t o r s  
Eagle P i c h e r  Bat ter ies  
J o p l i n ,  Mo. 
Texas I n s t r u m e n t s ,  I n c .  
Dallas, Tex. 
O p t i c a l  Coa t ing  Labs ,  I n c .  
S a n t a  Rose, Cal i f .  
S o l a r  Cel ls  
S o l a r  Ce l l  Cover Glasses 
Rant e c D i p l e x e r  and Bandpass F i l t e r  
C a l a b a s a s ,  Calif 
s 
Hughes Ai rcraf t  Co. T r a v e l i n g  Wave Tubes 
Los Angeles ,  Ca l i f .  
E l e c t r o n i c  Memories, I n c .  
Hawthorne,  Ca l i f .  
V i t r o  E l e c t r o n i c s  
Silver S p r i n g ,  Md. 
S o l i d  S ta te  P r o d u c t s ,  I n c .  
Salem, Mass. 
Data S t o r a g e  Un i t  
Te lemet ry  R e  ce i v e r  
Photo  S i l i c o n  C o n t r o l  
R e c t i  f i e r s  
Western Semiconductors  Photo S i l i c o n  C o n t r o l  
S a n t a  Ana, C a l i f .  R e c t i f i e r s  
S t e r e r  E n g i n e e r i n g  & Manufac tur ing  
Los Angeles ,  C a l i f .  Rel ief  Valve 
P r e s s u r e  R e g u l a t o r  and 
Weston H y d r a u l i c s  
Van Nuys, Ca l i f .  
Q u a n t i  t ron  
Los Angeles , Calif .  
Pneumatic  S o l e n o i d  Valve 
C o a x i a l  Swi tch  
S c i e n t i f i c  Ins t rumen t  C o n t r a c t  o r s  
Ph i l co -Ford  Corp. 
P a l o  A l t o ,  Ca l i f .  
Marshall Lab o r a t o r i e s  
Tor rance  , Cal i f .  
S t a n f o r d  Research I n s t i t u t e  
Menlo P a r k ,  Cal i f .  
Honeywell  R a d i a t i o n  Cen te r  
L e x i n g t o n ,  Mass 
TRW Systems 
Magnet ome t e  r 
P l a s m a  Probe ,  SCAS Cosmic Ray 
I I n s t r u m e n t  , Cosmic Dust Det e c t or 
Radio P r o p a g a t i o n  D e t e c t o r  
Univ. of Minn. Cosmic Ray 
I n s t r u m e n t  
E l e c t r i c  F i e l d  D e t e c t o r  
I n  a d d i t i o n ,  more t h a n  100 o t h e r  f i r m s  a re  c o n t r i b u t i n g  t o  
t h e  P i o n e e r  P r o j e c t .  
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